The aim of this paper is to give an overview and analyze the contemporary land tenure relations in Russia in view of their influences on economic viability of agricultural production. The paper investigates progress made toward the development of agricultural land market in economies in transition. The research is made with emphasis on Stavropol Krai, agricultural region in the southern part of Russia. The authors retrospectively address land tenure relations in the region, analyze contemporary tendencies, and discover linkages between land tenure relations and sustainable agricultural development. The later concept is understood here as economic viability of agricultural production. The paper focuses on the potential approaches for resolving specific problem issues in the sphere of sustainable agricultural development through effective land tenure relations. The paper is concluded with the substantiation of methodology of land rent payment, the size of which is made conditional on land productivity and effectiveness of agricultural production.
Introduction
Increasing volatility of global economy, instability of international agricultural market, and recent negative trends in trade in agricultural commodities and food between Russia and the European Union, the USA, and some other developed countries give rise to such topical issues as ensuring the sustainability of agricultural producers and development of their competitiveness both on domestic and foreign markets. However, most of the economies in transition, apart from current external trade tensions, have deeper structural problems, which hamper sustainable growth. In the sector of agricultural production, one of the most serious restrictions to the effective development lays in the sphere of land relations.
This paper covers retrospective and some recent developments of land relations in the agricultural sector of Russia-one of the most picturesque examples of how transition to market goes on in an economy which used to be totally centralized.
The land reform in Russia started rapidly, but developed slowly. As of Brooks and Lerman, even during the very first years of transition period (1991) (1992) (1993) , up to a half of agricultural land in Russia "was transferred from state to collective ownership; 80% of collective and state farms reorganized and most registered as shareholding structures" [1] . However, despite all those changes, most big state farms reorganized as whole entities and members kept their land and asset shares in collective production.
The goal of land policy in Russia is to develop the incentives to provide sustainable development of agricultural production (hereinafter we accept the official Russian state understanding of sustainable agricultural development as economic viability of agricultural and food producers) and through it, to ensure national food security in the conditions of globalizing trade in agricultural commodities and food between Russia and the biggest world food suppliers, i.e., the European Union, the USA, Canada, and Australia [2, 3] . As of Sagaydak and Lukyanchikova [4] , one of the tools of such a policy is the distribution of land from collective to private farming in order to provide rational use and protection of lands in Russia.
Despite the conducted redistribution, the effective and operating institution of private property in agricultural land has still not been established in Russia. Moreover, this is not only the case of Russia, but most of the economies in transition in the region of the former Soviet Union. As of Z. Lerman, private farms, which tremendously contribute to agricultural production and have to be considered as a foundation for sustainable growth of domestic agricultural production, are treated with disdain in the countries of the Commonwealth of Independent States (CIS) [5] . According to Lerman, in the countries of the Central and Eastern Europe (CEE) small individual units (equivalent of the private subsidiary farming in Russia) are often excluded from official agricultural statistics [5] (p. 462). In Russia, the situation has been worsened by existing structural problems of domestic agriculture. Currently, even after 25 years of the transition period, the Russian market of agricultural land is still very far from its liberalization. Numbers of land sellers and buyers do not match [4] . As Wegren points out, there are market manipulators [6] and many externalities on the market, such as state registration of land deals, existing restrictions on sales and purchases of agricultural land, which hamper development of effective land market and sustainable agricultural development in general. According to Visser et al. [7] , the experiences with land market in Russia raise concerns about the transparency and fairness of land acquisitions. There are also issues related to inappropriate agricultural land use and pollution, which decrease land productivity and its potential effective output in the short-term, and overall quality of national land resources in the long-term.
The aim of this article is to give an overview and analyze the contemporary land tenure relations in Russia. The analysis is made on the case of Stavropol Krai (crop production). Following Ioffe et al. [8] , we recognize Stavropol Krai, a region in the southern part of the country, as a surrogate for regions of the Russian Federation which, by physical attributes of land and level of agricultural production, are best positioned to support the agricultural activity.
Primary data were collected by the authors during the survey of 249 agricultural organizations representing all 26 districts of Stavropol Krai. Three parameters were included into the database: size (agricultural land acreage), profit margin, and accounts payable. The survey was conducted during 2011-2012 with an aim to discover the correlation between scale of production, economic efficiency, and financial viability. Secondary data for the purposes of the current research were obtained from the reports of the Land Cadaster Chamber of Stavropol Krai, the Ministry of Property Relations of Stavropol Krai, and the Ministry of Agriculture of Stavropol Krai.
The method of rental payment, which included fixed (guaranteed minimum) and mobile (share in production) parts, was substantiated; a methodology of break-even analysis was implemented in order to find the optimal size of fluctuating land payment rate. The case study involved the selected "model farm"-one of 249 surveyed agricultural organizations of Stavropol Krai, four parameters of which (size, production expenses, production output, and profit) are altogether the closest to the regional average.
Approaches to Land Tenure and Sustainable Agricultural Development
Fundamentals of land relations (land market, land use, and land tenure) were developed by classics of economic science. For the purposes of our research we used the approach of A. Smith, who investigated the essence of the land rent and considered it as the "produce of those powers of nature, the use of which the landlord lends to the farmer" [9] . One of the critical points, emphasized by Smith, which will be used for the purposes of our argumentation in this paper, is that the improvements, made in the process of land use, do not always come from the owner of land (landlord), but very often from the user (tenant) [10] . However, it is not always reflected in the rent price, when the lease agreement between the owner and the user comes to be renewed [9] . Formulated in the 18th century, this discrepancy is currently valid for most of the transitional land markets. Tenants are commonly not interested in improvement of used land, or any reclamation and environmental measures, since those additional expenses are not reflected in the rent payment. It is easier for a tenant to exploit land during several years, benefit from high yields, and then abandon it as soon as productivity decreases. This is an extremely dangerous threat, not only for effectiveness of agricultural production and food security of the nation, but also for sustainable life of future generations and environmental sustainability.
Theoretical issues of land relations were intensively investigated by Russian economists in the18th-19th centuries. Their ideas were accepted as a basis of the land reform in Russia in the early 20th century, initiated by P. Stolypin. The principle aim of the reform was to stimulate the appearance of a class of prosperous land-owning peasants. It was hoped that independence from communes would breed enterprises and lead to higher crop yields. Outcomes of those reforms have been deeply researched by P.C. Dower and A. Markevich [11] , who concluded, that, on the one hand, the reform led to increase in land productivity because of better usage rights; however, on the other hand, it contributed to development of land market and, consequently, to an outflow of surplus labor from the countryside, decreasing the overall productivity of land.
Contemporary practical approaches to effective land tenure were researched by authors such as V. Uzun, N. Shagayda, A. Shutkov, A. Sagaydak, A. Lukyanchikova, and others. Namely, N. Shagayda [12] and V. Uzun [13] are among the most respected experts in Russia in the sphere of agricultural land market, specifics of land tenure relations, and approaches to state land policy. A. Shutkov addresses issues of sustainable development of agricultural production and related aspects of national food security [14] while A. Sagaydak and A. Lukyanchikova analyze dependencies between land taxation and development of agricultural land market in Russia [4] . Retrospectives of market relations in agricultural land in particular regions of Russia are obtained from research by S. Wegren [15] . We engaged the research of S. Wegren in the sphere of efficiency of large-versus small-scale farming, land use change, and food security [6, 16] . For the purposes of this research we also addressed the work of M. Fyodorov and E. Kuzmin [17] , who made the retrospective research of agricultural and food security in Russia, and assessed influences on the economic security in terms of price affordability of agricultural products for rural population. We also adopted the approach of I. Ivolga and V. Timofeeva [3] to food security as a complex social and economic phenomenon, not only physical volume of domestic food production and import. Their investigations of economic and land reforms in the 1990s in Russia, which endured decrease in the level of food security, were compared with results of V. Erokhin, who analyzed the effects of trade integration for sustainable development of agribusiness [2] .
Special attention is paid to the investigation of international practices of regulations on agricultural land market in the countries of the European Union. We studied the work of F. Strelecek, J. Lososova and R. Zdenek [18] , who analyzed the relations between the rent and price of agricultural land in some EU countries, discovered the price inertia of agricultural land with respect to the land rent, and concluded, that the price should reflect the interest on the land rent received. The results of the special case of Slovakia, presented by S. Buday and T. Cicova [19] , supported the research idea of consolidated land ownership as a driving factor of domestic land market, while the complex approach of V. Erokhin et al. [20] to sustainable rural development provided the full picture of contemporary practices of land tenure relations in the Eastern Europe and Russia. We also addressed R. Prosterman et al. [21] in order to summarize the common legal impediments to establishing effective land tenure relations in developing countries. Since the research is made on the data of Stavropol Krai, we referred M. Jelocnik and A. Ivolga [22] , who provided analysis of agricultural production in the region and compared agricultural potentials of Stavropol Krai and the Republic of Serbia.
Discussion
The contemporary situation on the international agricultural market drives volatility and brings additional threats to sustainability of agricultural production and rural development in general. As of Patsiorkovsky et al., if such macro-economic trends continue, the rural land market is expected to become more robust and take on a great economic significance for sustainable agricultural development [23] .
The key element of land reforms, held in Russia since early 1990s, is development of organizational and economic mechanism of land ownership and land tenure on a basis of land property diversity. The diversification of property forms is bound to create conditions for multifunctional agriculture and sustainable rural development.
The organizational and economic mechanism of land ownership and land tenure is an integrity of management system of land relations and methods of economic influence of this system on development of land relations. Those economic incentives affect interests and motivations of land relationship entities for the purpose of insurance of their effective actions [22] . The solid organizational and economic mechanism of land ownership and land tenure simplifies the management options for agricultural land, stabilizes the land ownership, promotes the development of the land market [19] , increases competition between land tenants for better lands, and consequently attracts and retains the most effective players on the market.
The land reform in Russia in 1990s and early 2000s declared establishment of a mechanism, which included land and cadastre legislation, state land control and land monitoring, state environmental and technological inspection, land use planning, agricultural land pricing and taxation, and regulation of financial and credit relations on the domestic land market. However, the established mechanism, clear on paper, does not serve its major purpose in practice: it does not stimulate competitive business environment in land relations and does not increase productivity. Land market in Russia is still underdeveloped, despite all those long years of permanent reforms. In total, 11.9 million land shares were issued during the land reform. The majority of those shares were distributed to private owners, i.e., former employees and members of collective and state farms, pensioners, social service workers. As of Patsiorkovsky et al., over 70% of land was used by large enterprises for rent; 25% was the land invested as a physical capital of the large enterprise; 4% of land were shares, controlled by people who retain the land they have received [23] .
The overall majority of agricultural land in Russia is leased by large enterprises. However, those large enterprises are still the same "kolkhozes" and "sovkhozes", which used to be the state collective farms during the Soviet times [24] . De jure they lease land from individual owners, who got land shares during the land privatization in 1990s. De facto they still continue to use the same land, as decades ago, and even more of the same. D. Rylko states that large agricultural enterprises (agriholdings) will continue to expand even further "until they fully digest independent collective farms, until farm land is undervalued" [25] . Ioffe, Nefedova and de Beurs point out that such an agricultural consolidation has had different outcomes in different parts of Russia. In the southern parts of Russia, large enterprises remain operating at the same scale as they used to do in the Soviet period [8] . The land rent institution has not developed.
As of Shagaida, the privatization of agricultural land in Russia was made in a formal manner and did not involve immediate distribution of land plots from former collective farms to new individual owners [12] . According to Serova, shareholders were not aware of the benefits of possession, and the farm enterprises that used the lands did not pay for it. Ownership of a land share meant a right to a land plot, but location and qualities were not specified. Land shares that were leased to large farm enterprises were not identified on a map [26] . That means that an owner of a land share is not able to take his land share, leave collective farm and start individual farming anywhere he likes. As a consequence, most agricultural land is used by those tenants who do not actually own it. This statement is supported by Visser and Spoor, who declare that land shares the population received during the land reform were insecure, which facilitated land grabbing during the 1990s and 2000s [27] (p. 901).
Such a situation drives instability, since most of the tenants are not motivated to use agricultural lands in a rational manner. There is not system of economic and other incentives for effective land tenure, land conservation, and improvement of land fertility. Tenants are interested in improvement of leased land as far as it gives profit and payback. However, environmental protection measures and land conservations do not bring immediate profit. State control of proper land tenure and environmental measures is not effective.
The investigation of practical issues of land relations was held on the case of Stavropol Krai, the region with one of the most developed agricultural production in Russia. The analysis covered corporate farms (agricultural enterprises), peasant farms (unincorporated entities: "krestyansko-fermerskiye khoziaystva" in Russian), and private subsidiary farming ("lichniye podsobniye khoziaystva" in Russian). Individuals own about 66% of agricultural land of Stavropol Krai (Table 1) . About 31% of agricultural land is in the state and municipal property, while legal entities, i.e., agricultural enterprises and corporate peasant farms (incorporated "krestyansko-fermerskiye khoziaystva" as legal entities) own the rest 2%.
The development of land property diversity has not essentially influenced either a character of land tenure or structure of major agricultural producers. Over 94% of individual owners of land shares in Stavropol Krai leased back their land property to those agricultural organizations, from which they got their shares during privatization. Only 3% of new minted owners got land plots against their land shares for establishment of individual peasant farms. Another 1.8% contributed to charter (share) capital of various legal entities, while 0.1% used land shares for enlargement of their private subsidiary farming ( Table 2) .
The majority of agricultural land in Stavropol Krai is leased from owners of shares. The biggest tenants are agricultural organizations of various types and legal forms, which are based on individual or collective share ownership. Those organizations cultivate about 74% of agricultural land in Stavropol Krai. State and municipal entities use 4.5% of agricultural land, non-corporate peasant farms-10.9%, and private subsidiary farming-6.9%. The prevailing part of leased agricultural land is in the ownership of those individuals, who are not directly involved in agricultural production. We made a selection of agricultural enterprises from the top three highest-yielding districts of Stavropol Krai (average 2001-2012) and then analyzed the structure of land ownership ( Table 3) .
The tendency is rather illustrative: land ownership is very much separated from land management and control. Shareholders in their overwhelming majority do not monitor how effectively their property is used by tenants. They are disconnected geographically, have no political unity, and probably will not be able to argue strongly for their interests, according to Serova [26] . Share of land owners who actually work in agricultural enterprises tends to decrease because of continuing retirement and leaving. Development of this process leads to alienation of employees from land property and, consequently, to lack of performance motivation. During 2011-2012 we surveyed 249 agricultural organizations of Stavropol Krai of different size. Three characteristics were taken into consideration: size (agricultural land acreage), profit margin, and accounts payable. The target of the survey was to discover the nature of relationships between the scale of production, its economic efficiency, and financial sustainability. Our research has resulted in grouping the investigated organizations into five groups depending on acreage of used agricultural land (Table 4) . The survey shows the direct correlation between the farm size and profitability. The highest profit margin (20.74 Euro/ha) belongs to agricultural producers of Group V with a farm size over 20,000 hectares, while the lowest profit margin is for the smallest farms below 5000 hectares. The accounts payable have a reverse correlation: the smaller the farm, the higher accounts payable it has. The obtained results are in accordance with Z. Lerman, who discovered, that the level of commercialization of agricultural production in Russia, the CIS, and countries of the Central and Eastern Europe consistently increased along with the increase of farm size [5] . He suggested that in the conditions of transition economy larger farm size is an important factor to achieve greater commercialization, while at the same time ensuring higher and more sustainable incomes [5] .
However, as our analysis shows, farm size itself does not automatically bring effectiveness and sustainability. Moreover, it does not mean effectiveness of land tenure. For example, Rylko argues, that the long term efficiency of large farms and agriholding is highly questionable [25] . In the southern parts of Russia such megafarms, as those of Group V, expand very fast, re-industrialize domestic agriculture, but not impact into sustainability [25] . This point of view is supported by Visser, who emphasizes, that among the 25 largest agriholdings in Russia, 12 have experienced financial problems [28] (p. 18). Technological innovations introduced by agriholdings do not necessarily increase their efficiency. Higher profits of agriholdings can be caused by many non-production factors, taking into account benefits from the strong state support, subsidies, and other indirect forms of subsidization, according to Visser [28] (p. 19) .
Indeed, about 20% of surveyed agricultural organizations of Stavropol Krai have poor financial condition. Their accounts payable essentially exceed profit margin (up to threefold in some cases); gross output per hectare is below 90 Euro, which is twofold lower than regional average. Part of agricultural land in such farms is not used, losing its production qualities and creating serious environmental problems and social tensions. Consequently, such poor performance leads to the deterioration of the entire rural infrastructure and a decline in the living standards in nearby rural areas, according to Serova [26] . Under these circumstances land shareholders do not get substantial benefits from their land ownership.
Low level of land rent payments is one of the hampers of effective land tenure. The average lease payment in Stavropol Krai is 62 Euro per hectare in 2012; however, the actual size varies very much depending on particular farm: from 11 Euro to 220 Euro. Nevertheless, the coefficient of correlation between lease payment and cadaster value of agricultural land is 0.9. Data on selected agricultural enterprises of Stavropol Krai confirm direct relationship between these values (Table 5 ). The comparison of lease payments and cadastral value of agricultural land shows us two things. The first is that land lease is more beneficial than purchase. However, this fact is commonly known: we see that it makes no sense for agricultural organizations in Stavropol Krai to purchase land. The second and more valuable outcome of Table 5 is that the rent paid for leased land plots is extremely low (between 20 Euro and 60 Euro). The land share lease should provide the local rural population with a certain level of subsistence. About 60% of land shares in Russia belong to the elderly people living in rural areas, according to Serova [26] (p. 5). For them, rental of land shares is supposed to be an additional source of income, which is not the case now.
Results
In the situation when the lease form of land tenure prevails, establishment of effective and mutually beneficial lease relations between owner and tenant gains a critical importance for effective and sustainable development of agricultural production and insurance of environmental sustainability of land relations. Rental value has to reflect the effectiveness of land tenure and meet the interests of both owners and tenants. These two conditions are met in case the rental payment includes two parts: guaranteed minimum and share in production (yield). The formula which we propose is as follows:
where: Р-rental payment per hectare; А-guaranteed minimum payment per hectare; a-payment rate per hectare, %; В-actual production output, tons per hectare. Rental payment, calculated in such a manner, will reflect the share in production (actual production output, or yield), equal or above the guaranteed minimum. In such a case the owner of a land share gets the guaranteed income and becomes a party interested in the effective usage of land property. It is how the mechanism of land redistribution from the least effective tenants to the most effective should work.
The level of the guaranteed minimum (A) should be agreed between the land owner and land tenant upon entering the lease agreement, and should reflect the cadastral value of agricultural land. The question is how to set the optimal size of the payment rate (a), so it is not too high for a tenant, not too low for an owner, and makes both sides interested in the effective and sustainable land tenure.
In order to calculate the optimal level of payment rate we have selected a "model farm" out of 249 surveyed agricultural organizations of Stavropol Krai, which four major parameters (size, production expenses, production output, and profit) are altogether the closest to the regional average. For this particular farm, which has been selected (LLC "Urozhaynoe", Ipatovsky District), we have then constructed the breakeven chart (Figure 1 ) based on the actual economic indicators of 2012 and existing method of rental payments. Input data are: Y-expenses involved in agricultural production; X-production output (current prices of 2012); BEP-breakeven point; unit of measure-million Euro (annual average Euro/Ruble exchange rate for 2012 is applied).
LLC "Urozhaynoe" resulted in 2012 with revenue of 5.5 mln Euro (Y0), expenses of 3.7 mln Euro (Y1) (including fixed costs of 0.7 mln Euro). Thus, the profit (Y0-Y1) was 1.8 mln Euro. BEP1 is a breakeven point of LLC "Urozhaynoe" at the current method of rental payments calculation. How might different levels of land payment rate move the breakeven point? Figure 2 is the calculation of breakeven point at various levels of land payment rate: from 1% (X2) to 15% (X4). When a = 1%, total expenses (Y2) of LLC "Urozhaynoe" fall down to 3.6 mln Euro (including fixed costs down to 0.6 mln Euro). Thus, profit (Y0-Y2) grows, while breakeven point (BEP2) moves essentially down the Y-axis and left the X-axis. This means that agricultural organization achieves breakeven point much easier in comparison with the current scenario.
When a = 10% and a = 15%, total expenses (Y3 and Y4 correspondingly) grow over the current level of Y1. This leads to shrinkage of the "zone of profitability". When a = 10%, profit (Y0-Y3) is expected to decline on 0.1 mln Euro; when a = 15%, profit (Y0-Y4) goes down even more essentially (on 0.4 mln Euro). Breakeven point in the latter case (BEP4) moves up the Y-axis and right the X-axis, overpassing the current X1 level, which means that in case of the land payment rate of 15% agricultural enterprise would achieve breakeven level with a substantially higher volume of production output (X4).
In the situation, when a = 10%, breakeven point BEP3 approaches the current level of BEP1, however, does not overpass it. Land payment rates over 10% move BEP up the Y-axis and right the X-axis, until it increases the existing level of BEP1. In contrast, land payment rates below 10% move BEP down the Y-axis and left the X-axis, substantially below the existing breakeven level.
Concluding the obtained results, we may state that land payment rate with a guaranteed minimum and share in production output between 1% and 10% increases the profitability of agricultural enterprise (through lower breakeven level) and at the same time makes the land owner more interested in the effective usage of his land property. The methodology enables particular agricultural enterprises to set their own levels of "mobile" part of the land payment rate, depending on the quality of land and effectiveness of land tenure.
Conclusions
The land reform in Russia aimed at the development of organizational and economic mechanism of land relations and promotion of land property diversity. De jure those targets have been achieved. However, for a number of reasons the existing mechanism of land relations does not stimulate rational and effective land tenure, and does not provide environmental protection and reclamation of agricultural lands.
As our analysis, conducted on the case of Stavropol Krai, Russia, shows, the prevailing part of agricultural land after privatization and distribution of land shares is now concentrated in the property of those people who are not directly involved in agricultural production. Rural dwellers, being alienated from those land which they farm, do not have strong performance motivation, do not care much about land improvement and reclamation measures, and are not interested in economic efficiency of land tenure.
Rural inhabitants, who own land shares, commonly lease them to agricultural organizations of various types, mostly to big farms. De facto those big farms, even though of different legal status, are the same collective agricultural enterprises as they used to be in the Soviet times, and they continue farming the same land plots as they used to do decades ago. Transformation of land property was a mere formal act, and land market is underdeveloped.
Despite the fact that land lease is the prevailing form of land redistribution, rental payments are extremely low. The comparative research, which we had conducted for nine selected agricultural organizations of Stavropol Krai, confirmed that rental payments were incomparably lower than the buy-back prices of land shares. It makes land purchasing nonsense in economic terms, and hampers effective land turnover. One of the tools to drive the market is a fair and motivating rent. During our research we have developed the methodology of rental payment, which included fixed (guaranteed minimum) and mobile (share in production) parts. We believe that such an approach may revive the land market, since land owners would gain guaranteed income and, what is more important, become an interested party. Their income level will become connected with the efficiency of land tenure. Most of the land owners will reconsider the status of their land property, and definitely take a decision on how and by whom this property should be used. Non-effective land tenants will be forced to increase efficiency in order to retain land shares under their tenure. This is how the competition will drive land market, help redistribution of land from the non-effective tenants to the more effective ones, and in the long term ensure sustainability of land market, agricultural production, and rural development in general.
